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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable it to accurately perform 
an air increment for the promotion of catalytic 
activation in time of cold starting by preventing such a 
fact that an air quantity is made to be overmuch due to 
an individual difference of an air increment control 
valve in time of starting, causing the worsening of 
startab i I i ty, and conversely it is in short supply, 
causing a drop in rotation, from occurring. 
SOLUTION: An idling speed control bypass air passage 
bypassing a throttle valve 12 is installed, and a duty 
control type idling speed control valve 14 is installed 
in the point midway in this air passage likewise. In 
addition, aside from that, a starting air increasing 
bypass air passage 15 bypassing the throttle valve is 
also installed there, then an on-off control type 
starting air increment control valve 16 is installed in 
the point midway in this bypass air passage. 
Subsequently, at a time when an engine is completely 
exploded and engine speed goes up to N1, the starting air 

increment control valve 16 is opened, performing an air increment, and idling speed 
control feedback control is started almost synchronous with the opening operation of the 
starting air increment control valve 16. At that time, target engine speed NO of idling 
speed control is heightened up to a sufficient level for the promotion of catalytic 
activation, and further any feedback compensation at the minus side is prohibited. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit of the engine for 
bringing activation of a catalyst forward and promoting exhaust air purification by air increase in quantity, at the 
time of starting between the colds. 
[0002] 

[Description of the Prior Art] From the former, as indicated by JP,63-18012,B, for example The by-pass air path 
which bypasses a throttle valve is established in an engine inhalation-of-air system. In the thing equipped with the 
so-called ISC (idle roll control) equipment which performs feedback control so that the engine speed at the time 
of an idle may be made in agreement with an aim rotational frequency by the control valve prepared in this by- 
pass air path [Problem(s) to be Solved by the Invention] by which what increases the quantity of the amount of 
air, and promoted engine warming up by making an aim rotational frequency high until the predetermined time 
after engine starting passes is known In order to promote engine exhaust air purification, it is effective to carry 
out the lag (retard) of the ignition timing, while increasing the quantity of a predetermined period inhalation air 
content and raising idle rpm at the time of starting between the colds, and to bring activation of a catalyst forward 
according to an afterburning with increase of a fill. However, in order to bring catalytic activity-ization forward 
according to increase of a fill, it is required to perform air increase in quantity sharply, in order to promote 
catalytic activity-ization by the retard of ignition timing, it is required to perform retard sharply, also in order to 
compensate the large retard and to stabilize combustion, large air increase in quantity is required, and in the air 
increase in quantity by conventional ISC equipment, dealing with air increase in quantity is difficult for such 
large width of face anyway. 

[0003] Then, apart from the by-pass air path for ISC, the by-pass air path which bypasses a throttle valve is 
established in air increase in quantity at the time of starting, a control valve is prepared in that bypass path, this 
control valve is opened at the time of starting between the colds, air increase in quantity is performed, and the 
system which brings activation of a catalyst forward combining the large retard of ignition timing, and promotes 
exhaust air purification is considered. This system is called AWS (accelerator rhe TEDDO warm-up system). 
[0004] By the way, I want to open as quickly as possible an AWS valve (control valve prepared in the by-pass air 
path for air increase in quantity at the time of starting) for the promotion of activation of a catalyst, and to start air 
increase in quantity promptly. Therefore, usually [ while the starting switch was turned on for the conventional 
attempt ] control to which Kaisei of the AWS valve is carried out was performed, however, in the control Kaisei 
of the AWS valve is carried out [ control ] to a starting switch ON and coincidence such There is dispersion in 
whenever [ by the individual difference of an AWS bulb / valve-opening ], in the case of an individual (maximum 
article) with whenever [ valve-opening / very large since it is promotion of activation of a catalyst and the 
inhalation air content which an AWS bulb bears is large ], the amount of air becomes superfluous, an air-fuel 
ratio serves as exaggerated RIN, and the problem that startability gets worse arises. Conversely, when whenever 
[ valve-opening ] is a small individual (minimum article), the amount of air is insufficient and the problem it not 
only cannot achieve the function of AWS original, but that cannot compensate destabilization of combustion by 
ignition retard and rotation omission occurs arises. 

[0005] Therefore, it originates in the individual difference of an AWS bulb, and the amount of air is superfluous, 
startability gets worse or it becomes [ the amount of air is insufficient and ] a technical problem to prevent that 
rotation omission occurs. This invention aims at solving such a technical problem. 
[0006] 

[Means for Solving the Problem] While carrying out Kaisei of the air increase-in-quantity control valve (AWS 
bulb) at the time of starting when an engine speed after starting actuation goes up to a predetermined rotational 
frequency in order that this invention may solve the above-mentioned technical problem, an abbreviation 
synchronization carries out at Kaisei actuation of an air increase-in-quantity control valve (AWS bulb) at the time 
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of the starting, and make the feedback control by idle rotational-speed control (ISC) means start, and, moreover, 
_* the controlled variable of the feedback control carries out as a setup which becomes large in a direction which 
raises an engine speed. 

[0007] Thus, according to the control unit of a constituted engine, a starter operates by starting actuation, after 
carrying out cranking, an AWS bulb valve is opened, air increase in quantity can be carried out in a place where 
an engine detonated completely at and rotation started to some extent, and aggravation of startability by 
exaggerated RIN in case an AWS bulb is a maximum article can be prevented from it. Moreover, according to 
this control unit, just behind Kaisei of an AWS bulb, engine rotation goes up exceeding an aim rotational 
frequency according to delay of feedback by starting feedback control which carries out an abbreviation 
synchronization and makes an engine speed in agreement with the Kaisei actuation of an AWS bulb in an aim 
rotational frequency by ISC. And when engine rotation goes up just behind AWS valve Kaisei in this way, 
rotation omission by lack of air in case an AWS bulb is a minimum article is prevented. Moreover, since a 
controlled variable of feedback control is considered as a setup which becomes large in a direction which raises 
an engine speed to an aim rotational frequency even if an engine speed goes up exceeding an aim rotational 
frequency in this way just behind Kaisei of an AWS bulb, rotation omission by subsequent big feedback of the 
rotation downward direction is prevented. 

[0008] An aim rotational frequency of feedback control by ISC at the time of AWS bulb Kaisei actuation is 
usually higher than an aim rotational frequency at the time here, and it is good to set it as sufficient level for 
activity promotion of a catalyst. 

[0009] Moreover, specifically, a setup which makes a controlled variable of feedback control by ISC large in a 
direction which raises an engine speed to an aim rotational frequency shall enlarge feedback amendment gain, 
when the amount of amendments of feedback control is a value by the side of plus, or when a real rotational 
frequency is below an aim rotational frequency. In this case, when an engine speed goes up just behind Kaisei of 
an AWS bulb, amendment gain when feedback starts in the downward direction is made small, therefore control 
to the rotational frequency downward direction is controlled, and rotation omission is prevented. 
[0010] A setup which makes a controlled variable of feedback control by ISC large in a direction which raises an 
engine speed to an aim rotational frequency may set feedback correction value as abbreviation 0 again, when the 
amount of amendments of feedback control is a value by the side of minus, or when a real rotational frequency is 
below an aim rotational frequency. In this case, when an engine speed goes up just behind Kaisei of an AWS bulb 
and feedback starts in the downward direction, feedback correction value to that downward direction is set as 
abbreviation 0, and rotation omission is prevented. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0012] Drawing 1 is the system chart of one example of this invention. In drawing, 1 is the engine of a V-type 
engine. This engine consists of a cylinder block 2 which forms a gas column train in a right-and-left bank of V 
type arrangement, respectively, a piston 4 arranged in each gas column of that right-and-left bank, and the 
cylinder head 5 fixed to the upper part of a cylinder block 2. And the inhalation-of-air path 6 is connected to the 
cylinder head 5 so that the inside between right-and-left banks may be turned up and it may start. 
[0013] Constitute the branching path corresponding to each gas column 3 for every bank, the set paths 7 and 8 of 
the direction of a gas column train are made open for free passage by the upstream for every bank, and the set 
paths 7 and 8 for these the banks of every are making the upper inhalation-of-air path 9 open the inhalation-of-air 
path 6 for free passage further. And the upper inhalation-of-air path 9 is connected to the air cleaner 10. 
Moreover, the air flow meter 1 1 which measures an inhalation air content is arranged in a connection with an air 
cleaner 10 by the upper inhalation-of-air path 9, and the throttle valve 12 opened and closed according to 
accelerator actuation to a downstream is arranged at it. And the ISC by-pass air path 13 which bypasses a throttle 
valve is established in the portion of the upper inhalation-of-air path 9, and the ISC bulb 14 of duty controlling 
expression is arranged in the middle of the path. Moreover, the AWS by-pass air path 15 where the path area 
which bypasses a throttle valve is big independently [ the above-mentioned ISC by-pass air path 13 ] is formed, 
and the on-off-control-type AWS bulb 16 is arranged in the middle of the path. 

[0014] Moreover, the flueway 17 which extends independently outside for every bank in the cylinder head 5, and 
carries out a set free passage by the downstream is connected. And two catalytic converters, the 1st (Puri) and the 
2nd (Maine), 18 and 19 are connected with the outlet side of the flueway 17, and 02 sensor 20 which detects an 
air- fuel ratio from the oxygen density in exhaust gas is arranged in the upstream of the 1st catalytic converter 18. 
[0015] Moreover, near the connection with the cylinder head 5 of the inhalation-of-air path 6, the fuel injection 
valve 21 is arranged every gas column 3. Moreover, the ignition plug 22 is arranged in the location facing the 
combustion chamber space of each gas column 3 at the cylinder head 5. 
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[0016] Moreover, the crank angle sensor 23 which detects a crank angle, and the various sensors of the coolant 
temperature sensor 24 grade which detects the temperature of an engine cooling water are formed in an engine 1, 
and the throttle sensor 25 which detects throttle opening is attached to the throttle valve 12. And the engine 
control unit 26 constituted with the microcomputer is formed, and a neutral signal besides each detecting signal 
of an air flow meter 1 1, 02 sensor 20, the crank angle sensor 23, a coolant temperature sensor 24, and the throttle 
sensor 25 etc. is inputted into the engine control unit 26. The engine control unit 26 calculates fuel oil 
consumption, ignition timing, etc. based on such inputted information. 

[0017] By the operation of fuel oil consumption, the basic injection quantity calculates based on the inhalation air 
content detected with the engine speed computed from the output of the crank angle sensor 23, and the air flow 
meter 11, various amendments, such as water temperature amendment based on the output of a coolant 
temperature sensor 24, are added to it, and fuel oil consumption is determined. And the injection pulse equivalent 
to the injection quantity is outputted to a fuel injection valve 21, and a fuel injection valve 21 drives by it. 
Moreover, when the feedback execution condition beyond of a predetermined value in water temperature is 
satisfied in the predetermined feedback field of the load in low, the air- fuel ratio feedback amendment based on 
the output of other 02 sensor 20 of various amendments is added to the basic injection quantity, and feedback 
control of air- fuel ratio is performed. 

[0018] Ignition timing is fiindamentally set up on the map which makes a parameter an engine speed and an 
inhalation-of-air fill. And an ignition signal is outputted corresponding to the ignition timing, and an ignition 
pulse is impressed to each point fire coil 20 by it. 

[0019] Moreover, the engine control unit 26 performs AWS control which brings activation of a catalyst forward 
and promotes exhaust air purification by carrying out the retard of the ignition timing while raising idle rpm by 
making the AWS bulb 16 open at the time of engine starting between the colds. The AWS control in this case is 
as being shown in the timing diagram of drawing 2 . For (a), in the timing diagram of drawing 2 , an engine speed 
and (b) are [ ON-OFF of ISC control and (d of ON-OFF of an AWS bulb and (c)) ] ignition timing. As shown in 
this timing diagram, when a starter is set to ON, cranking starts, an engine subsequently detonates completely and 
an engine speed Ne goes up to the predetermined rotational frequency Nl, the air increase in quantity which is 
made to carry out Kaisei of the AWS bulb 16, and minds the AWS by-pass air path 15 is performed, and an 
abbreviation synchronization is carried out at the Kaisei actuation of that AWS bulb 16, and the feedback control 
of ISC by duty control of the ISC bulb 14 is started. And the AWS bulb 16 is opened continuously predetermined 
time T20 (for example, for 20 seconds), and the aim rotational frequency NO of ISC is higher than the value (for 
example, lOOOrpm) of the usual idle rise, and is set as the value (for example, 2000rpm) of sufficient level for 
activity promotion of a catalyst in the meantime. In that case, a setup of the aim rotational frequency NO foresees 
the standup of a real rotational frequency, and the delay of falling, and changes them gradually. 
[0020] Moreover, the amount of feedback amendments serves as a minus value by the rotation rise just behind 
Kaisei of the AWS bulb 16, and he is trying for the feedback control of ISC to prevent carrying out rotation 
omission in this example by forbidding feedback amendment in case the amount of feedback amendments is a 
value by the side of minus until predetermined time T10 passes since actuation initiation of AWS. 
[0021] Moreover, the lag of the ignition timing is gradually carried out from a base tooth lead angle after [ from 
the Kaisei actuation of the AWS bulb 16 ] predetermined time delay, and it is held in the amount of 
predetermined retard. And when the AWS bulb 16 changes from ON to OFF, it is made to return to a base tooth 
lead angle gradually after predetermined time delay, carrying out predetermined time delay of the lag of ignition 
timing from the Kaisei actuation of the AWS bulb 16 here — destabilization and gasoline of the combustion in the 
case of retard — it is for suppressing the combustion variation by description etc. Moreover, a time delay is 
prepared in the return to a base tooth lead angle for preventing the rotation **** riser by the response delay of air 
when the AWS bulb 16 changes from ON to OFF. 

[0022] Drawing 3 - drawing 5 explain the flow chart which shows below the routine which performs control at 
the time of the above-mentioned AWS control. 

[0023] Drawing 3 shows the initial setting routine started synchronizing with a predetermined crank angle at the 
time of a key switch ON. If this routine starts, a flag Fl will look at whether it is an initial state (0) at step SI. 
And if it is F1=0, it progresses to step S2 and the timer values Tl and T2 are set as initial value (0), and after 
setting up the amount (QISCF/B) of ISC feedback amendments at step S3, subsequently to initial value (0), a flag 
Fl will be set to 1 by step S4. And a return is carried out. After it, if it starts, at step SI, it will be Fl !=0(NO) and 
a return will be carried out as it is. 

[0024] Drawing 4 shows the routine of an AWS valve control. Too, this routine synchronizes, is started for every 
predetermined crank angle, and judges whether it is AWS execution condition formation at step SI 1. Here, AWS 
execution conditions are four conditions of [ water temperature / ** / beyond a predetermined value (for example, 
lOOOrpm) / the time of** idle (throttle close by-pass bulb completely) ] ** neutral in below a predetermined 
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value (for example, 40-degreeC) and ** engine speed. And when filling all of these conditions, it progresses to 
step S12 and the timer value T2 is counted up, and when it sees whether T2 are smaller than the predetermined 
value T20 at step S13 and T2 does not amount to T20, an AWS bulb is opened at step SI 4. And a return is carried 
out. And if it judges with T2 having amounted to T20 at step S13, an AWS bulb will be closed at step S15. 
Moreover, when either of the AWS execution conditions is not materialized in the judgment of step SI 1, suppose 
that it progresses to step SI 5 and the AWS bulb has been closed. 

[0025] Drawing 5 shows the ISC control routine at the time of AWS control. It synchronizes for every routine 
mist beam predetermined crank angle of this, and it starts and the aim rotational frequency of ISC is usually set 
up at step S21. And it judges whether the basic opening (QISCBASE) of ISC was set up at step S23, and, 
subsequently the feedback execution condition of ISC is usually satisfied at step S24. And when saying that the 
feedback execution condition is satisfied Progress to step S24 and an engine speed Ne looks at whether they are 
zero or more aim rotational frequencies N. When Ne(s) are zero or more N, only predetermined gain (KF/B) is 
small in the amount (QISCF/B) of ISC feedback amendments at step S25. Moreover, when Ne(s) are zero or 
more N, only predetermined gain (KF/B) enlarges the amount (QISCF/B) of ISC feedback amendments at step 
S26, and it progresses to step S27. An AWS bulb looks at whether it is open at step S27, and if it is open, the aim 
rotational frequency NO will be amended to the value at the time of AWS control at step S28. And subsequently 
When the timer value Tl is counted up at step S29, it sees whether Tl is smaller than the predetermined value 
T10 at step S30 and T2 does not amount to T10 QISCF/B looks at whether it is a value by the side of minus 
(QISCF/BO) at step S3 1, and when it is a value by the side of minus of QISCF/B 0 is put into QISCF/B at step 
S32, subsequently QISCF/B (= 0) amends QISCBASE at step S33, an ISC controlled variable (QISC) is 
determined, and duty control of the ISC bulb is carried out. Moreover, when QISCF/B is a value by the side of 
zero or plus at step S31, it progresses to step S33 as it is, QISCBASE is amended by QISCF/B, an ISC controlled 
variable (QISC) is determined, and duty control of the ISC bulb is carried out. Moreover, if Tl amounts to T10 at 
step S30, processing of step S33 will be performed, without QISCF/B judging that it is a minus side (step S31). 
Moreover, when the ISC feedback execution condition is not satisfied at step S23, it is referred to as QISCF/B=0 
at step S32, and processing of step S33 is performed. 

[0026] In addition, the routine of above-mentioned drawing 5 may be changed so that it progresses to step S32 at 
step S3 1 at the time of N0<Ne, and step S32 may be canceled at the time of N0<Ne and it may progress to step 
S33. 

[0027] In control of cranking, when a starting switch is ON and an engine speed is 500 or less rpm, it judges with 
it being a starting field. And predetermined fuel oil consumption and predetermined ignition timing are set up by 
the judgment ****** 9 the fuel control routine synchronized and started for every predetermined crank angle, and 
the ignition timing control routine. 

[0028] As mentioned above, although an example of the gestalt of operation was explained, this invention is ISC 
control at the time of AWS control, for example, when the amount (QISCF/B) of feedback amendments is a value 
by the side of plus, it may be made not to be limited to this, and to enlarge feedback amendment gain (KF/B). For 
example, when QISCF/B (= QISCF/B-KF/B) is a value by the side of minus at step S3 1 of a routine shown in 
above-mentioned drawing 5 , only the predetermined value alpha enlarges the QISCF/B (minus value) at step S32 
(it is about a minus value). At this time, it is QISCF/B=QISCF/B-KF/B+alpha. To it, when QISCF/B (= 
QISCF/B+KF/B) is a value by the side of zero or plus, let the QISCF/B (= QISCF/B+KF/B) be the amount of 
feedback amendments as it is. By doing so, amendment gain |KF/B| in case QISCF/B is a value by the side of 
zero or plus becomes large to amendment gain |-KF/B+alpha | in case QISCF/B is a value by the side of minus. 
And it can prevent the amount of feedback amendments serving as a minus value by the rotation rise just behind 
Kaisei of an AWS bulb, and carrying out rotation omission too also in this case. 
[0029] Moreover, there is a possibility that AWS may carry out long duration actuation continuously 
substantially, and whenever [ catalyst temperature ] may carry out an abnormality rise in that case after starting in 
the mode which stops immediately and carries out restart actuation immediately if repeat operation of the starting 
is carried out for a short period of time, with water temperature not going up. Then, in order to prevent the 
abnormality rise of whenever [ by such continuation actuation of AWS / catalyst temperature ], you may make it 
apply a guard to the operating time of an AWS bulb. When the operating time of an AWS bulb is memorized by 
the battery back-up and the accumulating-totals operating time before warming up specifically reaches a 
predetermined value, it is good to forbid AWS control. 
[0030] 

[Effect of the Invention] According to this invention, the amount of air becomes superfluous according to the 
individual difference of an AWS bulb, and aggravation of startability can be caused, or it can prevent that the 
amount of air is insufficient for reverse, and rotation omission occurs, and the air increase in quantity for the 
catalytic activity-ized promotion at the time of starting between the colds can be performed accurately. 
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Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While equipping an exhaust air system with a catalyst for exhaust air purification, it has a throttle valve 
which opens and closes an inhalation-of-air path in an inhalation-of-air system according to accelerator actuation, 
and adjusts an engine inhalation air content to it. A by-pass air path for idle roll controls which bypasses this 
throttle valve, It has an idle roll control valve which adjusts the amount of air which flows this by-pass air path, 
and controls an engine speed at the time of an idle. And apart from a by-pass air path for said idle roll controls, it 
has a by-pass air path for air increase in quantity at the time of starting which bypasses said throttle valve. It is 
the control unit of an engine equipped with an air increase-in-quantity control valve at the time of starting which 
opens and closes a by-pass air path for air increase in quantity at the time of this starting. An idle roll control 
means which applies and carries out feedback control of the amount of amendments to the amount of basic 
control so that an engine speed at the time of an idle may be made in agreement with an aim rotational frequency 
by control of said idle roll control valve, At the time of starting to which Kaisei of the air increase-in-quantity 
control valve is carried out at the time of said starting when an engine speed after starting actuation goes up to a 
predetermined rotational frequency, an air increase-in-quantity control means, While carrying out an abbreviation 
synchronization at the Kaisei actuation of an air increase-in-quantity control valve at the time of said starting and 
making feedback control by said idle roll control means start A control unit of an engine characterized by having 
a feedback start condition setting means which considers a controlled variable of this feedback control as a setup 
which enlarged in the direction which raises an engine speed. 

[Claim 2] A control unit of an engine according to claim 1 which makes high a setup of an aim rotational 
frequency of feedback control by idle roll control means at the time of the Kaisei actuation of an air increase-in- 
quantity control valve at the time of starting. 

[Claim 3] A setup which makes a controlled variable of feedback control by idle roll control means large in a 
direction which raises an engine speed to an aim rotational frequency is the control unit of an engine according to 
claim 1 or 2 which is what enlarges feedback amendment gain when the amount of amendments of feedback 
control is a value by the side of plus, or when a real rotational frequency is below an aim rotational frequency. 
[Claim 4] A setup which makes a controlled variable of feedback control by idle roll control means large in a 
direction which raises an engine speed to an aim rotational frequency is the control unit of an engine according to 
claim 1 or 2 which is what sets feedback correction value as abbreviation 0 when the amount of amendments of 
feedback control is a value by the side of minus, or when a real rotational frequency is higher than an aim 
rotational frequency. 
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Japan Patent Office is not responsible for any 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole engine system chart which applied this invention. 
[Drawing 2] It is a timing diagram explaining AWS control of this invention. 

[Drawing 3] It is the flow chart which shows the initial setting routine of AWS control of this invention. 
[Drawing 4] It is the flow chart which shows the routine of the AWS valve control at the time of AWS control of 
this invention. 

[Drawing 5] It is the flow chart which shows the ISC control routine at the time of AWS control of this invention. 

[Description of Notations] 
1 Engine 

9 Upper Inhalation-of-Air Path 

12 Throttle Valve 

13 ISC By-pass Air Path 

14 ISC Bulb 

15 AWS By-pass Air Path 

16 AWS Bulb 

1 7 Flueway 

18 Catalytic Converter (Puri) 

19 Catalytic Converter (Maine) 
26 Engine Control Unit 
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Idle rotation control apparatus for engine - 
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PROBLEM TO BE SOLVED: To enable it to 
accurately perform an air increment for the 
promotion of catalytic activation in time of cold 
starting by preventing such a fact that an air 
quantity is made to be overmuch due to an 
individual difference of an air increment control 
valve in time of starting, causing the worsening of 
startability, and conversely it is in short supply, 
causing a drop in rotation, from occurring. 

SOLUTION: An idling speed control bypass air 
passage bypassing a throttle valve 12 is installed, 
and a duty control type idling speed control valve 
14 is installed in the point midway in this air 
passage likewise. In addition, aside from that, a 
starting air increasing bypass air passage 15 
bypassing the throttle valve is also installed 
there, then an on-off control type starting air 
increment control valve 16 is installed in the point 
midway in this bypass air passage. 
Subsequently, at a time when an engine is 
completely exploded and engine speed goes up 
to N1 , the starting air increment control valve 16 
is opened, performing an air increment, and idling 
speed control feedback control is started almost 
synchronous with the opening operation of the 
starting air increment control valve 16. At that 
time, target engine speed NO of idling speed 
control is heightened up to a sufficient level for 
the promotion of catalytic activation, and further 
any feedback compensation at the minus side is 
prohibited. 
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PROBLEM TO BE SOLVED: To enable it to accurately perform an air 
increment for the promotion of catalytic activation in time of cold 
starting by preventing such a fact that an air quantity is made to be 
overmuch due to an individual difference of an air increment control 
valve in time of starting, causing the worsening of startability, and 
conversely it is in short supply, causing a drop in rotation, from 
occurring. 

SOLUTION: An idling speed control bypass air passage bypassing a 
throttle valve 12 is installed, and a duty control type idling speed control 
valve 14 is installed in the point midway in this air passage likewise. In 
addition, aside from that, a starting air increasing bypass air passage 15 
bypassing the throttle valve is also installed there, then an on-off 
control type starting air increment control valve 16 is installed in the 
point midway in this bypass air passage. Subsequently, at a time when an 
engine is completely exploded and engine speed goes up to N1, the 
starting air increment control valve 16 is opened, performing an air 
increment, and idling speed control feedback control is started almost 
synchronous with the opening operation of the starting air increment 
control valve 16. At that time, target engine speed NO of idling speed 

control is heightened up to a sufficient level for the promotion of catalytic activation, and further any feedback 
compensation at the minus side is prohibited. 
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